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DETAILED ACTION 

This Office Action is in response to the amendment filed on 6/22/04. Currently claims 1- 
3, and 5-14. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 

« 

(ATP A) and the Intellectual Property and High Technology Technical Amendments Act of 2002 
do not apply when the reference is a U.S. patent resulting directly or indirectly from an 
international application filed before November 29, 2000. Therefore, the prior art date of the 
reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA 
35 U.S.C. 102(e)). 

Claims 1, 3, 1 1, 12, and 14 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Yamazaki et al. US Patent 6,242,292 has been maintained for the reasons of record. 

Yamazaki discloses the semiconductor method as claimed. See FIGS. 1-6B, where 
Pertaining to claims 1 and 1 1, Yamazaki teaches a method of manufacturing a semiconductor 
device, comprising the steps of: 
Step 1) "forming a gate electrode over the substrate;" 



t 
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See figures 5, 6A and 6B where these figures illustrate patterns of TFTs having a 
peripheral circuit (51) and a pixel circuit (52), and as stated under col. 9, lines 5-10 and 31, the 
gate electrode is discussed as well as the substrate (11). The gate is used as a mask on the 
substrate for subsequent implantation. 

Step 2) "introducing ions into the substrate to form source/drain regions in the substrate 
proximate to the gate electrode;" 

See figures 5, 6A and 6B, and as stated under col. 9, lines 27-33, where it specifically 
states "an impurity ion for providing one conductivity type. . . is doped into source and drain 
regions by ion doping or plasma doping in a self-alignment using the gate electrode as a mask," 
Step 3) "activating a portion of the source/drain regions by laser thermal annealing using a 
laser;" In claim 1 1 specifically, ". . .using a pulse of laser energy. . . " 

As stated in col. 7, lines 50-60 and col. 9, lines 24-50, the process of the prior art is 
specifically drawn to activating the source/drain regions, where an annealing process is 
performed to activate the impurity ion introduced into the substrate to form the source/drain 
regions proximate the gate electrode. Specifically, as stated in col. 9, lines 37-44, "Annealing 
for activating the impurity ion is required." and, "The annealing process for the above purpose is 
conducted by irradiation of laser light." In addition, stated in col. 7, lines 56-60, are the laser 
energy and the number of pulses. 

Step 4) "moving the laser and the substrate relative to one another;" 

As stated in col. 2, lines 11-16, a definition of scanning is provided by the prior art of 
record, where scanning means that "the linear laser is superposedly irradiated while, displaced 
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little by little", where the width of the laser beam exceeds the length of the substrate to be 
processed and where the scanning takes place relative to the substrate. 

Furthermore, an interview dated May 20, 2003 was conducted in which the examiner 
asked the Attorney-of-Record for clarity regarding the limitation of "moving the laser and the 
substrate relative to one another". The Attorney-of-Record Scott Paul, replied that "it is relative 
to the frame of reference, for example, the laser can be stationary and the substrate can be 
moving." Because of the Attorney-of-Record's reply, the examiner was, and is lead to take the 
broadest interpretation of the claim language and by the previous statements in sections (a)-(d), 
was able to conclude that the prior art of record teaches that the substrate is moving and the laser 
is stationary, implying that they are moving relative to one another. 

Step 5) "activating another portion of the source/drain regions by laser thermal annealing using 
the laser," In claim 1 1 specifically, "... using another pulse of laser energy from the laser" 

(a) As stated in col. 7, lines 50-60 and col. 9, lines 24-50, the process of the prior art is 
specifically drawn to activating the source/drain regions, where an annealing process is 
performed to activate the impurity ion introduced into the substrate to form the source/drain 
regions proximate the gate electrode. Specifically, as stated in col. 9, lines 37-44, "Annealing 
for activating the impurity ion is required." And, "The annealing process for the above purpose is 
conducted by irradiation of laser light." 

(b) Further, as stated in col. 8, lines 47-62, col. 10, lines 1-6, "The linear laser light is 
irradiated while the direction of the source and drain regions of the TFT is coincident with the 
line direction of the linear laser light, whereby the crystal state in the carrier moving direction 
can be made uniform." This statement confirms "activating another portion of the source/drain 
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regions by laser thermal annealing using a laser", since the source and drain regions coincide 
with the line direction of the laser, the carriers move in a region having uniform crystallinity 
where by connecting the source and drain regions of each TFT, high mobility regarding the 
electrical characteristics of the TFTs can be obtained. Additionally, since the laser beam is a 
scanning beam, it is inherent that the beam will activate "another portion" or different portions of 
the source/drain regions as the beam moves along the substrate. See col. 8, lines 30-54; col. 9, 
lines 44-50 and 58-67; col. 10, lines 1-5 and FIG. 5, wherein the laser moves over the transistor 
source/drain regions to form crystallinity between the source/drain regions. 

(c) finally, stated in col. 7, lines 56-60, addresses the laser energy and the number of 
pulses (pulse width 30 ns, 30 pulses/s). It is inherent that since the laser beam is a scanning 
beam, the beam will activate another portion of the source/drain regions using another pulse of 
laser energy as the beam moves over the source/drain region. 

Step 5) "activating another portion of the source/drain regions by laser thermal annealing using 
the laser," In claim 1 1 specifically, "... using another pulse of laser energy from the laser" 

(a) As stated in col. 7, lines 50-60 and col. 9, lines 24-50, the process of the prior art is 
specifically drawn to activating the source/drain regions, where an annealing process is 
performed to activate the impurity ion introduced into the substrate to form the source/drain 

r 

regions proximate the gate electrode. Specifically, as stated in col. 9, lines 37-44, "Annealing 
for activating the impurity ion is required." And, "The annealing process for the above purpose is 
conducted by irradiation of laser light." 

(b) Further, as stated in col. 8, lines 47-62, col. 10, lines 1-6, "The linear laser light is 
irradiated while the direction of the source and drain regions of the TFT is coincident with the 
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line direction of the linear laser light, whereby the crystal state in the carrier moving direction 
can be made uniform." This statement confirms "activating another portion of the source/drain 
regions by laser thermal annealing using a laser", since the source and drain regions coincide 
with the line direction of the laser, the carriers move in a region having uniform crystallinity 
where by connecting the source and drain regions of each TFT, high mobility regarding the 
electrical characteristics of the TFTs can be obtained. Additionally, since the laser beam is a 
scanning beam, it is inherent that the beam will activate "another portion" or different portions of 
the source/drain regions as the beam moves along the substrate. See col. 8, lines 30-54; col. 9, 
lines 44-50 and 58-67; col. 10, lines 1-5 and FIG. 5, wherein the laser moves over the transistor 
source/drain regions to form crystallinity between the source/drain regions. 

(c) finally, stated in col. 7, lines 56-60, addresses the laser energy and the number of 
pulses (pulse width 30 ns, 30 pulses/s). It is inherent that since the laser beam is a scanning 
beam, the beam will activate another portion of the source/drain regions using another pulse of 
laser energy as the beam moves over the source/drain region. 

Step 6) "wherein each pulse from the laser respectively irradiates non-identical portions of the 
source/drain regions." In Claim 1 1 specifically, ".. .after each pulse of laser energy and each 
portion of the source/drain regions receives more than one single pulse of energy. . ." 
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(a) As stated under col. 7, lines 50-55, "the substrate (sample) on which the silicon film 
is formed is placed on the stage and the laser light is irradiated onto the whole surface of the 
substrate by moving the stage at 2mm/s." This statement confirms "movement as the laser and 
the substrate is relative to one another. .. is continuous" as claimed in applicant's invention. 

(b) Additionally, see figures 1, 2 and 5, which illustrate the laser beam moving in a 
lateral direction and see col. 6 lines 29-40, for confirmation that the laser light is irradiated onto 
the whole surface of the substrate by moving the substrate in one direction. 

(c) Further, as stated in col. 2, lines 11-16, a definition of scanning is provided by the 
prior art of record, where scanning means that the linear beam is superposedly irradiated while, 
displaced little by little, which also confirms continuous movement between the laser and the 
substrate, where the width of the laser beam exceeds the length of the substrate to be processed 
and where the scanning takes place relative to the substrate. 

(d) Finally, as stated in col. 10, lines 1-6, "The linear laser light is irradiated while the 
direction of the source and drain regions of the TFT is coincident with the line direction of the 
linear laser light, whereby the crystal state in the carrier moving direction can be made uniform." 
This statement also confirms that "activating a portion of the source/drain regions by laser 
thermal annealing using a laser", is performed in continuous movement. 

With these statements, it is confirmed that the portions of the source/drain regions must 
be irradiating "non-identical portions " simply because of the continuous movement of the laser 
and the substrate relative to one another to form connections of the source and drain regions of 
the TFTs. 
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Pertaining to claim 3, Yamazaki teaches "the invention according to claim 1 5 wherein 
each portion of the source/drain regions receives more than one single pulse of energy from the 
laser." As stated in col. 7, lines 50-60 the number of pulses used for the irradiation process 
being performed is 30 pulses/s and col, 9, lines 24-50 shows that the activation process uses the 
number of pulses to anneal the source/drain regions. 

Pertaining to claim 12, Yamazaki teaches the invention according to claims 1 and 11, 
"wherein each pulse ,from the laser respectively irradiates non-identical portions of the 
source/drain regions." Please refer back to the statements disclosed pertaining to claims 1 and 
1 1 , with regards to the confirmation of continuous movement of the laser and substrate relative 
to one another (see steps 4-6 as previously outlined). With these statements, it is confirmed that 
the portions of the source/drain regions must be irradiating "non-identical portions " simply 
because of the continuous movement of the laser and the substrate relative to one another to form 
connections of the source and drain regions of the TFTs. 

Pertaining to claim 14, Yamazaki teaches "the invention according to claim 11, wherein 
the laser and the substrate move relative to one another at a constant velocity." Please refer back 
to the statements disclosed pertaining to claims 1 and 1 1 , with regards to the confirmation of 
continuous movement of the laser and substrate relative to one another (see steps 4-6 as 
previously outlined), in addition, as specifically stated in col. 7, lines 50-55, that the substrate is 
placed on a stage and is moved at "2 mm/s" which a constant velocity, confirms continuous 
movement "at a constant velocity." Such that regions are annealed in a consistent manner (col. 8, 
lines 45-62) 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamazaki et al. 
US Patent 6,242,292 in view of Ino et al. US Patent 6,248,606 has been maintained for the 
reasons of record. 

Yamazaki teaches the semiconductor method substantially as claimed. Yamazaki the 

■ 

steps as follows: 

Step 1) "forming a gate electrode over the substrate;" 

Step 2) "introducing ions into the substrate to form source/drain regions in the substrate 
proximate to the gate electrode;" 

Step 3) "activating a portion of the source/drain regions by laser thermal annealing 
using a laser;" In claim 1 1 specifically, "...using a pulse of laser energy..." 

Step 4) "moving the laser and the substrate relative to one another;" 

Step 5) "activating another portion of the source/drain regions by laser thermal annealing 
using the laser," In claim 1 1 specifically, "... using another pulse of laser energy from the laser" 

Step 6) "wherein the movement of the laser and substrate relative to one another is 
continuous between and during the steps of activating the portion of the source/drain regions and 
activating the other portion of the source/drain regions." In Claim 1 1 specifically, "...after each 
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pulse of laser energy and each portion of the source/drain regions receives more than one single 
pulse of energy..." 

As stated in col. 7, lines 50-55, Yamazaki teaches applying "more than one single pulse 
of energy from the laser" to "each portion of the source/drain regions". 

However, Yamazaki fails to teach the step of "the invention according to claim 1 , 
wherein each portion of the source/drain regions receives no more than one single pulse of 
energy from the laser." 

See figures 1, 2 and as stated in col. 1, lines 35-48, where Ino teaches the above step of 
"wherein each portion of the source/drain regions receives no more than one single pulse. .." as 
stated ". . .the semiconductor film 103", "is irradiated by the laser beam onto the whole surface of 
the semiconductor thin film while scanning the laser beam 105 or shifting the laser-irradiation 
area stepwisely." Where each area receives "one-shot laser irradiation of laser..." 

In view of Ino, it would have been obvious to one of ordinary skill in the art to 
incorporate the teachings of Ino into the teachings of Yamazaki because, as taught in the 
conventional art it is known to use a "one-shot laser irradiation with a laser" where specifically 

9 

stated in col. 1, lines 38-42, "In the conventional method, the output power of the laser beam is 
limited to a small level, and thus the maximum area which can be irradiated with one-shot 
irradiation with a laser is limited to a narrow area about 100 ^m ." In addition, Ino explains in 
col. 1, lines 55-67, and col. 2, lines 1-8, problems that occur the due to the use of this 
conventional technique. 
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REASONS FOR ALLOWANCE 

Claims 5 and 13 are objected to as being dependent upon a rejected base claim, but would 

be allowable if rewritten in independent form including all of the limitations of the base claim 

and any intervening claims. 

The following is an examiner's statement of reasons for allowance: 

The closest prior of record, Yamazaki et al. US Patent 6,242,292 fails to show, the spot 

area of the laser on the substrate is less than 50 millimeters 2 . 

All dependent claims are also rendered allowable over the prior art of record. 

Any comments considered necessary by applicant must be submitted no later than the payment 

of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. 

Such submissions should be clearly labeled "Comments on Statement of Reasons for 

» 

Allowance." 

Response to Arguments 

Applicant's arguments filed on 6/22/04 have been fully considered but they are not 
persuasive. In response to Applicant's Remarks, pages 6-10: 

Applicant raises the clear issue of whether Yamazaki taken alone or in the combination of 
Yamazaki in view Ino, would suggest after each pulse, the laser moves relative to the substrate or 
that each pulse for the laser respectively irradiates non-identical portions of the source/drain 
regions. 
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The Examiner takes the position that the method of manufacturing a semiconductor 
device, as shown in Yamazaki, (figures 1-6B), and the implications made by Yamazaki (col. 2, 
lines 1146; col. 7, lines 50-60; col. 8, lines 30-62; col. 9, lines 24-50, 58-67; col. 10, lines 1-6), 
taken in combination with the solid teachings of Ino, would lead one of ordinary skill in the art to 
have after each pulse, the laser moves relative to the substrate or that each pulse for the laser 
respectively irradiate non-identical portions of the source/drain regions. 

In response the applicant's Remarks, pages 7-9, Yamazaki teaches in the very broadest 
interpretation of continuous movement between the laser and the substrate relative to one another 
where a definition of scanning is provided by the prior art of record, where scanning means that 
"the linear laser is superposedly irradiated while, displaced little by little", where the width of the 
laser beam exceeds the length of the substrate to be processed and where the scanning takes 
place relative to the substrate. Since, Yamazaki does teach in the very broadest interpretation 
continuous movement between the laser and substrate relative to one another, with regards to the 
having the laser beam coincide with the source drain regions where laser scanning is performed, 
non-identical portions would receive each pulse from the laser respectively for the purpose of 
creating uniform crystallinity between the source and drain regions. 

In addition, the Examiner would like to reiterate that, an interview dated May 20, 2003 
was conducted in which the examiner asked the Attorney-of-Record for clarity regarding the 
limitation of "moving the laser and the substrate relative to one another". The Attorney-of- 
Record, Scott Paul, replied that, "it is relative to the frame of reference, for example, the laser 
can be stationary and the substrate can be moving." Because of the Attorney-of-Record' s reply, 
the Examiner is lead to take the broadest interpretation of the claim language and by the previous 



4 

Application/Control Number: 10/021,782 Page 13 

Art Unit: 2812 

statements in sections (a)-(d), and has concluded that the prior art of record teaches that the 
substrate is moving and the laser is stationary, implying that they are moving relative to one 
another. 

Ino supplies the suggestion of the explicit combination, with the motivation that "In the 
conventional method, the output power of the laser beam is limited to a small level, and thus the 
maximum area which can be irradiated with one-shot irradiation with a laser is limited to a 
narrow area about 100 |im 2 " In addition, Ino explains in col. 1, lines 55-67, and col. 2, lines 1-8, 
problems that occur the due to the use of this conventional technique. In addition, as stated by 
the Applicant's own admission of prior art, figure 2A, on page 7, lines 16-23, it is well known in 
the conventional art to expose to a single shot pulse of laser on the surface of the substrate, and 
then the laser is then moved to irradiate a separate portion of the surface. Therefore, it would be 
obvious to one of ordinary skill in the art to incorporate that each pulse or a single pulse would 
irradiate non-identical portions based on well known conventional techniques taught by Ino and 
by the Applicant's admission of prior art. 

Conclusion 

THIS ACTION IS MADE FINAL, Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 



date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stanetta D. Isaac whose telephone number is 571-272-1671. The 
examiner can normally be reached on Monday-Friday 9:30am -6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling can be reached on 571-272-1679. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Stanetta Isaac 
Patent Examiner 
September 30, 2004 
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